The rise of social networking sites have led to changes in the nature of our social relationships, as well as how we present and perceive ourselves. The aim of the present study was to investigate the relationship among the following in adults: use of a highly popular social networking site-Facebook, empathy, and narcissism. The findings indicated that some Facebook activities, such as chatting, were linked to aspects of empathic concern, such as higher levels of Perspective Taking in males. The Photo feature in Facebook was also linked to better ability to place themselves in fictional situations. For only the females, viewing videos was associated with the extent to which they could identify with someone's distress. The data also indicated that certain aspects of Facebook use, such as the photo feature, were linked to narcissism. However, the overall pattern of findings suggests that social media is primarily a tool for staying connected, than for self-promotion.
Empathy & Narcissism
The apparent decrease in empathy [4] coincides with a reported rise in narcissism-30% in the last 25 years, particularly in college students [17] Ritter et al. directly compared the relationship between narcissism and empathy and found that individuals with Narcissistic Personality Disorder (NPD) had a lower propensity for perspective taking (a construct of empathy), compared to the control group without NPD. The authors argued that a lack of empathy is a key feature of narcissism [18] .
SNS & Narcissism
Narcissistic individuals are characterized by a positive and exaggerated view of themselves, including their physical attractiveness and importance [19] [20] . Although SNS like Facebook can offer a platform to engage in narcissistic behavior, the link is still unclear. Buffardi and Campbell found college students who scored higher on the Narcissistic Personality Inventory listed more Facebook friends [21] . This pattern fits with the reported high rate of social extraversion, with bonds that typically lack warmth or strong emotion, in narcissists [22] [23] .
Another feature of narcissistic behavior is the practice of self-regulatory actions aimed at increasing a social perception of a positive self [24] , including attention-seeking behavior [25] . However, Bergman et al. found that narcissism was not a strong predictor of either frequency of status updates or time spent on SNS [26] . The authors suggested that SNS use is a means of staying connected, rather than attention-seeking behavior.
Present Study
The aim of the present study was to investigate the relationship among SNS, empathy, and narcissism. We selected Facebook in light of its popularity [27] . We also extended previous research by investigating the links among narcissism, empathy, and SNS. The majority of studies to date have focused on narcissism and SNS, or empathy and SNS. However, given narcissism has been defined as a "lack of empathy" [28] , it is useful to understand the relationship among these three components. There are key implications for understanding this relationship, as it can provide a useful first step in minimizing the affect of cyberbullying. Coinciding with the surge in social networking, there has been an increase in cyperbullying. In the United States, as well as Canada, Australia, and Europe, the prevalence rate of cyberbullying is between 6% and 17% [29] - [33] . Due to the anonymity of SNS, cyberbullies do not have to face the consequences of their actions, and thus may experience less empathy.
We were also interested in sex differences. There are clear patterns of higher narcissism scores for males [34] , however current research is mixed regarding sex and empathic levels [35] , Thus, all of the following research questions were investigated separately for male and female participants. While the majority of previous research on SNS has targeted college students, the present study included a broad range, from 18 to 50 years, to represent the increased presence of adults using social media [36] . Additionally, narcissism has been shown to decrease as people age [37] . The research questions were: 
Method

Participants
There were 410 volunteers, ranging between 18 and 50 years; 82% of participants aged 18 to 25 (male: 25%). Of the respondents, 73.6% were White, 9% were African American, 6.7% were Hispanic, and 5.2% were Asian. The majority of participants were single (82%), 11.1% were married, with the remainder classified as divorced, widowed, or separated. Most participants were college-educated (92%); the remaining 8% had completed high school.
Procedure
Volunteers were recruited over a two-month period. The study was advertised on the university research participation system. The criteria for participation was that they had to be Facebook users with English as their first language, and aged between 18 and 50. The researchers also posted a message on their Facebook wall. Individuals who chose to participate clicked on a link hosted by a third-party website, Qualtrics.
Measures
Facebook Usage
Participants indicated the time spent on Facebook (hours per day) and the number of friends. They also indicated whether they were in their current profile picture, how regularly they changed it, and rated their profile picture against the following criteria-physically attractive, cool, glamorous, and fashionable-on a Likert scale (1 to 5, Cronbach's alpha was 0.80). The four rating criteria questions were averaged to create a single score.
Facebook Activities
A Facebook questionnaire was used [38] and included the frequency of: playing games, sharing links, sending private messages, and posting, viewing, or commenting on photos or videos (Likert Scale: 0 = Never to 5 = Very frequently/100% of the time).
In order to confirm the reliability (internal consistency) of the survey used to measure Facebook activities, a principal-components analysis was conducted on the raw scores for all 16 questions, rotated to final solution with a Varimax rotation. Five factors emerged with eigenvalues in excess of 1.00, accounting for 66.4% of the variance ( Table 1) . The questions that loaded most highly on Factor 1 related to viewing and commenting on photos (FB Photos). The highest loading measures on Factor 2 related to videos and apps (FB Videos Apps). Factor 3 related to the frequency of chatting and sending private messages (FB Chat), while Factor 4 corresponds to commenting on status updates and sharing links (FB Links). Scores were averaged on this basis and used for further analyses. The question on how often they played games loaded on a separate factor (Factor 5), and the question on creating and replying to events did not load highly on any factor. Both these items were eliminated from additional analyses.
Empathy
We used the Interpersonal Reactivity Index (IRI) [8] [39] . Cognitive empathy is measured by: the Fantasy scale-the tendency to identify with fictional characters and Perspective Taking-the ability to place oneself in another's situation. Emotional empathy is measured by: Empathic Concern-the sympathetic feelings for other's misfortunes and Personal Distress-the anguish felt during other's hardships and troubles. Each of the four subscales is comprised of seven items, which are rated on a five-point scale (A = does not describe me well to E = describes me very well). The maximum score for each subscale is 35, with higher numbers indicating higher levels of empathy.
Narcissism
The Narcissistic Personality Inventory-16 [40] , a short form of the NPI-40 (r = 0.90), reflects the multiple facets of narcissism, such as self-ascribed authority, superiority, entitlement, and self-absorption [41] . NPI scores are inversely related to empathy [42] . The NPI-16 is a forced-choice questionnaire, with higher scores representing greater narcissistic tendencies (narcissism = 1; non-narcissism = 0).
Results
Participants used Facebook for an average of two hours per day (range: 30 minutes -15 hours, Table 2 ). Facebook use for the day of testing was significantly correlated with time spent the day before (r = 0.73, p < 0.001).
The average number of friends on Facebook was close to 500 for both males and females, with the majority reporting that they were in their current profile picture (89.5%). For Facebook Usage, independent t-test confirmed that females spent more time per day on Facebook and rated their profile picture as more attractive, cool, fashionable or glamorous, compared to their male peers ( Table 2) . However, the females changed their profile picture more often than the males. For Facebook Activities, a MANOVA confirmed a significant sex difference (Hotelling's T-test: F = 18.95, p < 0.001). Bonferroni adjustment for multiple comparisons indicated that females reported a significantly higher frequency of viewing, posting, and tagging photos compared to their male peers.
• Question 1: Are different Facebook activities related to empathy?
A MANOVA confirmed a sex difference in the empathy scales (Hotelling's T-test: F = 11.89, p < 0.001; Table 2). Bonferroni adjustment for multiple comparisons indicated indicated that females scored significantly higher than males in all empathy subscales, except for Perspective Taking.
Correlation analyses were conducted to investigate the relationship between empathy and engagement with different Facebook activities, as a function of sex ( Table 3) . Perspective Taking was significantly related to FB Chat for males. The Fantasy Scale was significantly related to FB Photos for both males and females, and for FB Chat and FB Links for males. Empathic Control was not significantly related to any Facebook factor. Personal Distress was negatively associated with FB Chat for males and to FB Videos and Apps for females. For males, this suggests that the frequency of chatting and sending messages was related to how well they could place themselves in another's situation, as well as their ability to identify with fictional characters. However, they were less likely to feel the anguish of another's hardships. For females, viewing and commenting on photos was significantly related to their ability to identify with fictional characters, and viewing videos and apps was associated with the extent to which they could identify with someone's distress.
• Question 2: What is the relationship between empathy and narcissism?
For males, empathy was not significantly related to narcissism (Table 3) . However, for females, Personal Distress was significantly linked to narcissism.
• Question 3: Is Facebook usage linked to narcissism?
For both males and females, posting, tagging, and commenting on photos (FB Photo factor) were associated with their self-reported narcissism score ( Table 3) . For females only, greater frequency of sharing links and Table 3 . Correlations coefficients for the male participants in the lower half (n = 101); and for the female participants in the upper half (n = 309). posting status updates were also linked with more narcissistic tendencies. To order to investigate whether Facebook use was linked to narcissism, stepwise regression analyses was conducted for males and females separately ( Table 4) . Predictor variables were the Facebook usage questions (number of friends, time spent on Facebook per day, frequency of changing profile picture, and profile picture ratings); as well as often they posted status updates and photos of themselves [26] . For males, only their profile picture ratings were a predictor of narcissism. For the females, both their profile picture ratings and their status update frequency predicted their narcissism score.
Discussion
• Question 1: How do different Facebook activities relate to empathy?
Females scored significantly higher than males in all empathy subscales, except for Perspective Taking. This is consistent with Davis' data [39] , though group means are substantially higher in the present study. The pattern between Facebook and empathy also differed as a function of sex. For males, chatting on Facebook was linked to higher scores in Perspective Taking, though there were also less sensitive to another's hardships. It could be that increased social media usage provided opportunities for the males in the present study to practice such prosocial skills [13] , but they aren't more likely to feel discomfort at another's distress. In contrast, for females, Personal Distress scores were linked to watching videos on Facebook. For both males and females', certain Facebook activities (chatting and commenting/viewing photos, respectively) were related to their ability to identify with fictional characters.
• Question 2: What is the relationship between empathy and narcissism?
First, it is worth noting that the NPI-16 scores in the present study were similar to previous research [41] . However, empathy levels do not appear to be declining, as IRI scores were considerably higher than those reported by Davis [39] . However, the issue of test wiseness in the participants cannot be ruled out-even though data collection was anonymous, participants may have exaggerated their responses to present themselves more favorably. An alternate explanation could be that the wider age range (18 -50) in present study may account for the higher empathy scores, as previous samples were typically in the 18 -25 range [4] .
In the present study, the relationship between empathy and narcissism was not significant for males. For females, only narcissism was related to Personal Distress, a "self-oriented" reaction [8] . A narcissistic person would find it difficult to express emotional empathy because of their preoccupation with themselves and disinterest other's misfortunes.
• Question 3: Is Facebook usage linked to narcissism?
Looking first at Facebook activities, commenting and viewing photos was significantly related to narcissism scores for both males and females. Also, posting status updates and sharing links was associated with narcissism scores for females. As the Facebook News Feed provides notifications for comments on photos, as well as status updates and links shared, the attention received may be a key factor for why these activities are linked to narcissism. Although the present study found that commenting and viewing photos were related to narcissism, we did not investigate the nature of the comments being left by users. If future research can explore potential differences in the type of comments that male and female users receive, it may explain why narcissistic users make a more conscious effort to pursue these activities. Next, with respect to Facebook usage, profile picture ratings predicted narcissism scores for both males and females. Narcissistic individuals are characterized by a positive and exaggerated view of themselves, especially with characteristics concerning their physical attractiveness. The profile picture is the most physical aspect of a user's online self-presentation. Facebook manages a users' attention directly by reporting changes, and therefore being very effective at increasing the spotlight on the user. Narcissistic individuals therefore may use this tool to direct attention to them.
Additionally, the female participants rated their profile pictures as more physically attractive, fashionable, glamorous, and cool, than the males. This could imply that female narcissistic users are more concerned with, and give greater value, to a profile that maintains a more physically appealing self-presentation. If women receive more compliments on their profile pictures, then updating the profile picture would give them more opportunities to receive positive reinforcement for their online self-presentation. Future research could explore this possibility.
The results showed that the act of uploading more or less photos of oneself on Facebook did not vary among any groups within the present study. This implies that managing the number of photos of oneself on Facebook is not a strategy used by narcissistic individuals.
For females, only posting status updates was a significant predictor of narcissism, which is consistent with previous findings of posting self-promoting information on SNS [21] . It is possible that for females, Facebook offers an avenue for them to present a positive "public" self and bolster self-esteem. However, the time spent on Facebook or the frequency of posting photos of themselves was not predictive of narcissism for either males or females. This pattern mirrors that found by Bergman et al. [26] , who suggest that these activities are not attention-seeking, but rather a means of communicating.
To summarize, the present research found that some Facebook activities, such as chatting, was linked to higher levels of Perspective Taking in males. This pattern suggests that Facebook, in facilitating great social connection, may encourage some aspects of empathy in contrast to previous reports [4] . Although the photo feature was linked to narcissism, the general pattern suggests that Facebook is primarily a tool for staying connected, than for self-promotion.
